
• PM2.5 - nationwide from CMAQ-NAM since February 2016 

• Ozone - nationwide  from CMAQ-NAM 

• Smoke - nationwide  from HYSPLIT-NAM 

• Dust - for 48 states  from HYSPLIT-NAM 
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 PM2.5 Predictions 

• Air Quality effect on health: 60,000 premature deaths annually 

in the US 

• Air quality predictions provide advance information to help 

people limit their exposure to poor air quality, reduce 

respiratory and cardiovascular problems, and even save lives.  

Importance of  Air Quality Predictions 

CMAQ Model Upgrade in February 2016 – 

currently operational model 

• First public release of raw model predictions and bias-
corrected PM2.5 predictions from CMAQ based on v4.6 

• Lateral boundary conditions from a global dust model and a 
GEOS-Chem climatology for gaseous species 

• Increased vertical resolution from 22 to 35 levels 

• Analog forecast technique for PM2.5 bias correction 
(Djalalova et. al. and Huang et. al.) 

FY17 Plans – new model in testing 
 

• Update to CMAQ v5.0.2 

• Better representation of wildfire smoke emissions (updated 
BlueSky system and 24-hour “analysis cycle” to include 
emissions when they were observed)  

• Updated mobile NOx emissions 

• Update of bias correction method to KFAN (Kalman Filter 
Analog) 

• Use updated NAMx meteorology 

NW U.S. example on August 23, 2015  

Current model New model 

Daily average of PM2.5 (ug/m3) prediction from 6z cycle on Sep. 15, 2016 

Ozone, smoke and dust predictions are available at 
http://airquality.weather.gov/ 

Summary 

• First public release of operational PM2.5 predictions 

• Updated BlueSky and inclusion of wildfire emissions 
using 24-hour “analysis cycle” provide improved 
PM2.5 predictions especially near forest fires 

• CMAQ 5.0.2 with updated NOx emissions reduces 
ozone overpredictions in the eastern U.S. 

• Initial testing with KFAN bias correction method shows 
further improvements over the operational analog 
forecast technique 
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Plans 

• Continued testing of CMAQ 5.0.2 for potential transition to 

operations  

• Update display, dissemination and web presence 

• Linkage with additional aerosols from global predictions 

• Extend predictions to 72 hours  

• Finer resolution of predictions (longer term) 
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Regional mean of PM2.5 for each of the 48 prediction hours 

Observations 

Previous model 

Current model 

Bias correction of 

current model 

 

Bias-corrected predictions (red) 
agree much better than the raw 
model predictions (blue) with the 
observations (black). 

Global dust  prediction from NGAC provides  lateral 
boundary conditions for CMAQ domain 

Predicted daily max of hourly average PM2.5 
 

New model produces higher PM2.5 concentrations that agree with 
observed values (circles) much better than the current model.  

Observations 

Raw model predictions 

AN bias corrected 

KFAN bias corrected 

 
Bias correction using KFAN 
algorithm (red) produces 
better agreement with 
observations (black) than  
the AN algorithm (dashed 
blue). 

Current model New model 

High ozone biases are reduced in the new model along the east coast.  

Time series of daily mean of PM2.5 concentrations (ug/m3) 
for Western US in August 2015  

Simulations from the 
new model represent 
the wildfire better than 
both the current 
predictions and the bias 
correction of current 
predictions  

Ozone predictions 

Mean PM2.5 for each of the 48 prediction hours 

for Western US in March 2016 

Daily maximum of 8 hour average ozone concentrations 
Example for Midatlantic region on July 8, 2016 

This example shows transport of Saharan dust across the Atlantic 


